Exposure to a prolonged restraint stressor disrupts the colonic microbiota community composition, and is associated with an elevated inflammatory response to colonic pathogen challenge. Since the stability of the microbiota has been implicated in the development and modulation of mucosal immune responses, we hypothesized that the disruptive effect of the stressor upon the microbiota composition directly contributed to the stressor-induced exacerbation of pathogen-induced colitis. In order to establish a causative role for stressor-induced changes in the microbiota, conventional mice were exposed to prolonged restraint to change the microbiota. Germfree mice were then colonized by microbiota from either stressor-exposed or non-stressed control mice. One day after colonization, mice were infected with the colonic pathogen, Citrobacter rodentium. At six days post-infection, mice that received microbiota from stressor-exposed animals had significant increases in colonic pathology and pro-inflammatory cytokine (e.g. IL-1b) and chemokine (e.g. CCL2) levels after C. rodentium infection in comparison with mice that received microbiota from non-stressed mice. 16S rRNA gene sequencing revealed that microbial communities from stressed mice did not have any detectable Bifidobacterium present, a stark contrast with the microbial communities from non-stressed mice, suggesting that stressor-induced alterations in commensal, immunomodulatory Bifidobacterium levels may predispose to an increased inflammatory response to pathogen challenge. This study demonstrates that the commensal microbiota directly contribute to excessive inflammatory responses to C. rodentium during stressor exposure, and may help to explain why gastrointestinal disorders are worsened during stressful experiences.
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Introduction
The gastrointestinal (GI) tract is colonized by a consortium of microbes, including bacteria, fungi, viruses, and archaea, that are collectively termed the microbiota. Commensal bacteria that reside as part of the microbiota normally exhibit considerable stability under healthy host conditions. However, when disruption in the microbial communities that inhabit both the lumen and mucosa of the GI tract do occur (in a state known as dysbiosis), they can negatively feedback upon the host and lead to dysfunction in host physiology and immunology (Chen et al., 2015; De Minicis et al., 2014; Duboc et al., 2013; Qin et al., 2012) . A number of external effectors can induce dysbiosis, including antibiotics and diet, leading to well-established changes in community structure and resultant feedback upon host health (Kim et al., 2012 (Kim et al., , 2014 MartinezMedina et al., 2014) . Perception of a psychological stressor has also been implicated in microbiota community structure alterations, but prior to this study it was not known whether stressorinduced changes in the microbiota also directly impact host health.
Previous studies have demonstrated that exposure to prolonged restraint stress significantly shifts the mucosal-associated microbiota and reduced the relative abundance of the immunomodulatory genus, Lactobacillus (Galley et al., 2014b) . Similar findings have been extended to human and non-human primate hosts (Bailey and Coe, 1999; Knowles et al., 2008) . Exposure to prolonged
